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Abstract— Optimization of lathe cutting parameters is very important as they form the best suitable conditions for the machining 
operations. For the efficient use of a CNC Lathe, a set of optimum cutting parameters (speed, feed and depth of cut) is an essential 
requirement. Surface Roughness, which heavily depends on these cutting parameters, is one of the most frequently used standards to 
define the quality of turned components. In this work, a correlative study of cutting parameters and the surface roughness for ferrous 
(stainless steel 304) and non–ferrous alloy (aluminum) material is carried out and presented. Response Surface Methodology (RSM) 
and Analysis of Variance (ANOVA) techniques are employed to investigate the influence of cutting parameters on surface roughness 
values. Results from contour plots are obtained to investigate the patterns of factors and the responses. The combination of optimum 
experimental parameters can be found by machining these ferrous and non-ferrous materials in CNC turning center and finding the 
least surface roughness parameters. ANOVA analysis, integrated with Design Expert© software, is used to determine effective ratios of 
the parameters and subsequently the relationships between input parameters and their responses relationship are established. The 
minimum surface roughness results in reference to spindle rpm, feed rate, and depth of cut are determined and estimation of the 
optimal surface roughness values (Ra) for least surface roughness are the results obtained in the study. This study presents the findings 
of an experimental investigation into the effect of turning parameters like cutting speed. Feed rate and depth of cut by turning ferrous 
(stainless steel 304) and non-ferrous material (Aluminium) in the CNC turning center and then checked the surface roughness values 
with Mitutoyo SJ-301 instrument. The effects of parameters and their correlation with the surface roughness and the optimal values 
have been analysed. These results establish a firm relationship and correlation between cutting parameters and surface roughness and 
in doing so, results also achieve an optimal set of machining parameters for select ferrous and non-ferrous materials. 
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